Searching PAJ 



Page 1 of 3 



PATENT ABSTRACTS OF JAPAN 

(11 Publication number : 08-182132 
(43)Date of publication of application : 21 ,06.1998 



(51)lnt.CI. 



H01M 8/02 

mm 4/88 
mm 8/io 

H01M 10/40 



(21)App!ication number : 06-303672 
{22)Date of filing : 07.12.1994 



(71) Appliean? : JAPAN GORE TEX INC 

(72) lnventor : KATO HIROSHl 



(54) POLYMER SOLID ELECTROLYTE-ELECTRODE JOINED BODY 
(57)Abstract: 

PURPOSE: To improve the energy efficiency and current 
density of an electrochemical device using a polymer 
solid electrolyte by integrally forming the polymer solid 
electrolyte adding s i 
the porous void part of a drawn porous 

electrode. 




(03 




CONSTITUTION: A polymer solid electrolyte 1 formed of 
a drawn porous polytetrafiuoroethylene (PTFE) and a 
polymer solid electrolytic resin contained in its porous 
void part is integrally formed on the surface of an 
electrode 2, whereby a polymer solid electrolyte- 
electrode joined body is provided. When the polymer 
solid electrolytic resin solution is applied onto the 

electrode surface to form a film, for example, the drawn porous PTFE film is preliminarily 
arranged on the electrode surface. Thus, most of the resin component is contained in the void 
part of the drawn porous PTFE, and the resin partially penetrated into the reverse side 
contributes to the junction as a binder with the electrode. 
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* NOTICES * 

JPO and (NPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A solid polymer electrolyte and an electrode conjugate forming in one a solid polymer 
electrolyte which consists of extension porosity poiytetrafluoroethylene and solid polymer 
electrolyte resin contained in the porosity cavity part on the surface of an electrode. 
[Claim 2]A solid polymer electrolyte and the electrode conjugate according to claim 1 forming 
an electrode in both sides of said solid polymer electrolyte at one. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention relates to a solid polymer electrolyte and an electrode 
conjugate. Although it can use for the water electrolysis system etc. which use the lithium cell 
or proton conductivity solid electrolyte which uses a lithium ion conductive solid electrolyte in 
more detail with respect to the electrode and solid polymer electrolyte zygote of the 
electrochemical device which uses an ion conductivity solid polymer electrolyte, It is used for 
the polymers solid oxide fuel cell which uses a proton conductivity solid electrolyte the optimal. 
[0002] 

[Description of the Prior Art] Much more improvement in energy efficiency is called for, 
therefore electrode structure is devised, three-dimensions-ize an electrode reaction point, and 
it is made to increase a labile point, and a solid polymer electrolyte is arranged also inside an 
electrode, and it enables it to move ion promptly in the electrochemical device which uses a 
solid polymer electrolyte, in order to be able to move promptly the ion by which it was 
generated to a counter electrode, contact with the solid electrolyte in an electrode and the 
solid-electrolyte membrane which is barrier membrane needs to be good, and the membrane 
resistance of the solid-electrolyte membrane itself needs to be low, and, for that purpose, the 
thinner possible one of thickness is preferred, if the polymers solid-electrolyte membrane 
currently used with the fuel cell always is not used by a damp or wet condition, humidify to 
reactant gas, and are trying to maintain a damp or wet condition indirectly, since polarization 
occurs and performance falls, an ion-conductive fall and, but. A humidity effect is so good that 
a polymers solid-electrolyte membrane is thin, and improvement in limiting current density can 
be expected. 

[0003]After preparing a solid-electrolyte membrane and an electrode for according to, 
respectively and piling these up conventionally, the method of joining with a hotpress is 
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generally performed. 

What was fabricated in the shape of a film as a commercial stem as a solid polymer electrolyte 
(for example, U.S. Du Pont make Nafion #1 15 grade), the thing which carried out the cast of 
the solution and fabricated it filmy, etc. are used. 

Using it, inserting mechanically, without carrying out a hotpress is also proposed. 
[0004] 

[Problem(s) to be Solved by the invention] However, in junction by a hotpress, since a pressure 
was applied in the place which the film softened with temperature, when thickness was made 
not much thin, the film was destroyed, and there was a problem of having produced gas 
leakage or being easy to generate an inter-eiectrode short circuit. Since this posed a still more 
difficult problem when the smooth nature of an electrode is bad, it was difficult to make 
thickness thin extremely. There were also the electrode itself and a problem of spoiling the 
breathability which is an element whose electrode for enabling the operation with high current 
density is important since a consolidation is carried out, at the time of a hotpress. 
[0005]Although I hear that problems, such as these, are solved and the hot pressing step itself 
can be skipped and the method of using it, inserting mechanically is also proposed, In order to 
keep low keeping contact with an electrode uniform, and the contact resistance itself, when a 
remarkable pressure was needed and thickness was made thin, there was the same problem 
as a hotpress. In the fuel cell constituted by accumulating two or more cells, it will become 
what has difficult and low reliability to maintain fixed contact resistance over a long period of 
time by the stress relaxation of an electrode or a film, etc. 

[0006] In order to solve these problems, on an electrode catalyst, the electrode preferably 
fabricated by the sheet shaped, or an electrode catalyst side, By carrying out spreading 
desiccation of the solution of solid polymer electrolyte resin, form a solid-electrolyte membrane 
directly and it is considered as a zygote, . [ whether a solid-electrolyte membrane side is made 
to associate and the hotpress of the zygotes fabricated by carrying out in this way is carried 
out, and ] Or. [ whether a solvent is removed after making it associate after applying a solid 
polymer electrolyte resin solution or its solvent, and unifying, and ] Or after making the thing 
which applied or dried [ spreading ] the solid polymer electrolyte solution to the inside of sheep 
dryness too at the electrode or the electrode surface after applying the solution of solid 
polymer electrolyte resin to an electrode surface associate, removing a solvent and 
considering it as the anode / film / negative pole integrally molded product is also proposed. 
However, in the method of applying a solid polymer electrolyte resin solution on an electrode 
catalyst layer side, and fabricating a film. Depending on electrode structure, film formabiiity 
may have been bad, and needed to apply the solution too much, therefore osmosis of solid 
polymer electrolyte resin into an electrode catalyst layer may have become superfluous, and 
gas diffusion nature may have been checked, it was also difficult to consider it as uniform 
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thickness, and when si was going to make thickness thin, a possibility of producing an inter- 
electrode short circuit too was high. 

[00G7]The energy efficiency of the electrochemical device with which the polymers solid- 
electrolyte membrane was used for this invention, And it makes it possible to make thickness 
of a solid-electrolyte membrane thin that the operation with high current density should be 
made possible, And it aims at obtaining the electrode / film zygote, or the electrode / film / 
electrode conjugate which secures contact resistance with an electrode low and certainly, and 
does not necessarily need a heat pressing process, without spoiling the original physical 
properties of an electrode. 
[0008] 

[Means for Solving the ProblemjAccording to this invention, a solid polymer electrolyte and an 
electrode conjugate forming in one a solid polymer electrolyte which consists of extension 
porosity polytetrafluoroethylene and solid polymer electrolyte resin contained in the porosity 
cavity part on the surface of an electrode to achieve the above objects are provided. If can be 
considered as the electrode / solid polymer electrolyte / electrode conjugate which formed an 
electrode in both sides of the above-mentioned solid polymer electrolyte at one. 
[0009]Namely, by arranging an extension porosity polytetrafluoroethylene (PTFE) film on an 
electrode surface beforehand, when carrying out spreading film production of the solid polymer 
electrolyte resin solution on an electrode surface, Almost all pitches contain in a cavity part of 
extension porosity PTFE, and resin which permeated to a rear face in part contributes to 
junction as a binder with an electrode. Generally, in order to increase an electrode reaction 
point also inside an electrode, solid polymer electrolyte resin is contained in many cases, but 
bonding strength will become stronger in this case. 

[0010] After same structure and an effect arrange that with which an extension porosity PTFE 
film was beforehand impregnated in a solid polymer electrolyte resin solution to an electrode 
surface, they are acquired also by removing a solvent. In this case, in order to prevent an 
extension porosity PTFE film and a solid polymer electrolyte resin compound film from solid 
electrolyte resin in an extension porosity PTFE film permeating an electrode too much, and 
becoming porosity (porous), Before arranging to an electrode surface, it is preferred to remove 
a solvent moderately beforehand, but if it removes too much, adhesive strength will decline, 
and resistance will become high, 

[0011]For this reason, after an extension porosity PTFE film is beforehand impregnated in a 
solid electrolyte resin solution, After removing a solvent, forming an extension porosity PTFE 
film and a solid electrolyte resin compound film and applying a solid electrolyte resin solution to 
the surface or electrode surface as a binder anew, it is good to it also as a zygote to arrange 
on an electrode surface and remove a solvent after that under existence of a solvent. In joining 
the above solid polymer electrolyte and electrode, a solid polymer electrolyte solution can also 
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be beforehand applied slightly on the surface of an electrode material. This is effective in 
raising the adhesive property of a solid polymer electrolyte and an electrode, 
[0012JOn the other hand, same structure and an effect are acquired also in what formed an 
electrode beforehand on one side of extension porosity PTFE. Namely, although the solid 
polymer electrolyte resinous principle can permeate, Solid ingredients, such as catalyst 
powder, prepare an extension porosity PTFE film which has an aperture which cannot 
permeate, . [ whether an ink-like thing or a paste state thing which has an ingredient which is 
an electrode formation ingredient, and which contains catalyst powder or electrode component 
powder, and solid polymer electrolyte resin at least is applied to the surface, and ] Or by 
filtering a solution or dispersion liquid which has these ingredients, After removing a solvent or 
carrier fluid, such as a back these ink-like thing made to deposit on the surface, and forming an 
electrode in one side of extension porosity PTFE, it is good also as a zygote for a solid 
polymer electrolyte resin solution to be applied, impregnate with it further, from the rear face, 
remove a solvent, and form a polymers solid-electrolyte membrane. 

[0013]After forming a polymers solid-electrolyte membrane beforehand conversely, structure of 
this invention and an effect can be acquired also by forming an electrode in the surface. 
Namely, either a thing which is in a semiarid condition by removing suitably a thing with which 
a solid polymer electrolyte resin solution was beforehand impregnated ail over an opening of 
extension porosity PTFE, or its solvent, or a thing removed thoroughly is prepared, It can be 
considered as a zygote by applying the shape of ink or a paste state thing which changes from 
an electrode formation ingredient which contains a solid polymer electrolyte resinous principle 
at least to the surface, and removing a solvent. In this case, it is an indispensable condition 
that an electrode formation ingredient solution contains solid polymer electrolyte resin, since 
junction will become imperfect in not containing, it will be necessary to carry out heat braces 
further and, and sufficient performance will not be obtained, either. 

[0014]Also in which method, even if structure of solid polymer electrolyte resin is stabilized and 
adhesive strength in particular does not apply press pressure by fully heating at temperature of 
120 ** - about 180 ** after solvent removal, either, it wiSi become sufficient. Of course, it is not 
required especially although heat pressing may be carried out further. Same method is 
applicable also to junction of a yin-and-yang pole. Namely. [ whether an electrode / film zygote 
is prepared to the anode and each negative pole as mentioned above, and ] yes - a gap or the 
surface by the side of the film after preparing one side ~ or after applying a solid polymer 
electrolyte solution to the surface of a counterelectrode which touches it in proper quantity as a 
binder, the anode / film / negative pole zygote, or the anode / film / film / negative pole zygote 
can be obtained by making it associate, and removing and heating a solvent. Of course, after 
preparing an electrode / film zygote, it is also possible to constitute an electrode / film / 
electrode from one process. That is, as following, it can carry out and an electrode / film / 
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electrode conjugate can also be manufactured, 

[0015]** removing a solvent, after applying a solvent or a solution of solid polymer electrolyte 
resin to a solid polymer electrolyte side of an electrode / solid polymer electrolyte zygote and 
making the same electrode / solid polymer electrolyte zygote, or an electrode associate - the - 
- carry out stress relief heat treatment. 

** making the surface carry out being spreading impregnated of the solid polymer electrolyte 
resin solution, arranging the still more nearly same electrode / solid polymer electrolyte zygote, 
or electrode as the surface, and removing a solvent subsequently, after arranging an extension 
porosity PTFE film on an electrode - the - carry out stress relief heat treatment. 
[0016]** removing a solvent, after arranging beforehand a film which carried out being 
spreading impregnated of the solid polymer electrolyte resin solution to a cavity part of 
extension porosity PTFE and arranging an electrode on the surface further on an electrode 
catalyst layer side - the -- carry out stress relief heat treatment. 
** A cavity part of an extension porosity PTFE film is beforehand impregnated in a solid 
polymer electrolyte resin solution, it heat-treats, after arranging an eiectrode to both sides of 
the compound electrolyte after preparing an extension porosity PTFE film and a solid polymer 
electrolyte resin-compound electrolyte which removed and obtained a solvent and applying a 
solvent or a solution of solid polymer electrolyte resin to the surface or electrode surface, and 
removing a solvent. 

[0017]That with which a cavity part of an extension porosity PTFE film was beforehand 
impregnated in a spiid polymer electrolyte resin solution like **** or **. Or although a solid 
polymer electrolyte solution was further applied after a thing which once removed a solvent 
from now on, or solvent removal, on both the surfaces. After applying paste state or an ink-like 
ingredient which has an eiectrode formation ingredient (for example, catalyst powder, solid 
polymer electrolyte resin, PTFE, or these mixtures), a solvent is removed and is heat-treated 
after that. 

[0018]Thus, in the obtained eiectrode / fi!m zygote, or the electrode / film / electrode conjugate. 
Since a solid polymer electrolyte is made to form directly on an electrode or it is joined on an 
electrode in the state with a still sufficient adhesive property after film formation, Since 
adhesion power with an electrode is high, and small junction of resistance is possible and an 
extension porosity PTFE film is used as a matrix of solid polymer electrolyte formation even if it 
does not perform heat pressing in particular etc., Also although it is called a porous electrode 
top, moreover, it can form in fixed thickness as a thin film certainly, and it can be considered as 
a film with high intensity. For example, prevention of a short circuit by creep of solid polymer 
electrolyte resin by compression at the time of heat pressing and a battery assembly, etc. or 
prevention of generating of dispersion in resistance can also be performed. Also when it is 
beforehand considered as extension porosity PTFE and solid polymer electrolyte bipolar 
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membrane, although an adhesive property still has polymer electrolyte resin including a 
solvent, only by it, there is no intensity and handling by the state, handling, is made possible. 
This has the same advantage, also when a resin solution is applied to the surface, and it 
became possible not to just obtain a zygote like this invention without combination with an 
extension porosity PTFE film. 

[0019]Especially as an electrode used for this invention, it is not limited to the process, 
structure, etc., and if it is a thing which has a gestalt as an electrode, it can be used. Namely, a 
thing which pressed catalyst powder, PTFE, or powder mixture that added solid polymer 
electrolyte resin etc. further at this on charge collectors, such as ** carbon paper, a metal fiber 
nonwoven fabric, and a mesh. Although what carried out spreading shaping of the paste which 
has the same mixed ingredient as **** on a charge collector in a similar manner too, a thing 
which fabricated the same mixture as **** in the shape of a film by the cast etc., a thing which 
fabricated an ingredient to a sheet shaped by extrusion, roil pressure Nobu, or other means 
like ****, etc. are mentioned, it does not adhere lo in particular this. As mentioned above still" 
more conversely, after a solid polymer electrolyte is impregnated all over an opening of 
EPTFE, it may be what applied and formed in the surface a paste state thing or an ink-tike 
thing which has the same mixed ingredient as **. 

[0020]An extension porosity polytetrafiuoroethylene (PTFE) film used for this invention is a 
porosity PTFE film which has the structure which consists of a microfilament which extends 
from minute tubercles and those minute tubercles of a large number produced by extension- 
porosity-izing a PTFE sheet, and connects both minute tubercles in three dimensions. As for 
thickness of an extension porosity PTFE film desirable to this invention, 1-100 micrometers of 
0.5-2 micrometers and voidage of 3-30 micrometers and an aperture are 80 to 92% 60 to 98% 
preferably. [ 0.05-5 micrometers of] If thickness is too thin, it will become easy to generate a 
short circuit and gas leakage (cross leakage) too, if too thick, electrical resistance will become 
high, and an advantage by this invention is spoiled. If an aperture is too small, being 
impregnated of a solid polymer electrolyte will become difficult, if too large, holding power of a 
solid polymer electrolyte will become weak, and a reinforcing effect also becomes weak. If 
voidage is too small, resistance as a solid-eiectrolyte membrane will become large, if too large, 
generally intensity of the EPTFE itself will become weak and a reinforcing effect will not be 
acquired. 

[0021]Various impalpable powder, such as ceramic powder, such as conductive powder, such 
as catalyst powder, such as platinum, carbon black, and black lead, and alumina, may be 
included in the range which electron conductivity furthermore does not produce in this 
extension porosity PTFE depending on the case. In this case, a homogeneous-mixing raw 
material in a primary particle level which is obtained by making coagglutinate after mixing 
dispersion after an emulsion polymerization of PTFE and dispersion liquid of these powder is 
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prepared, and the rest is obtained by processing it like said PTFE simple substance raw 
material. 

[0022]Although various kinds of things can be used as solid polymer electrolyte resin 
according to a use, a polyethylene oxide alkaii-metal-salt complex, a thing which carried out 
after-impregnating crosslinking treatment of this to extension porosity PTFE, etc, are 
mentioned, for example. Perphloro sulfonate resin is mentioned as a fuel cell, and this is sold 
by Du Pont as Nafion (registered trademark), and can be obtained as Nafion NR-5G as a 
solution. In addition, ion-exchange resin of various kinds of hydrocarbon systems and a 
fluorine system is used. A catalyst of platinum etc., carbon powder, and various ceramic 
powder may be added in the range which electron conductivity does not produce in this solid 
polymer electrolyte depending on the case. 

[0023]Generaiiy as a solvent of these resin solutions, an organic solvent of various 
hydrocarbon systems, water, or these partially aromatic solvents are used. What is necessary 
is for an extension porosity PTFE film to be hard to be impregnated depending on a molecular 
weight of resin, or a kind of solvent, when carrying out being spreading impregnated of the 
resin solution, but just to carry out suitably suitable processing of addition of concentration 
adjustment or a surface-active agent, a surface treatment of an extension porosity PTFE film, 
etc. in this case. 

[0024JA solid polymer electrolyte and an electrode conjugate of this invention are shown in 
Rawing J I (A) and (B). As for a solid polymer electrolyte and 2, in the inside of drawing 1 , and 
1 , an electrode and 3 are EPTFE(s) (a microfilament in a polymers solid-electrolyte membrane 
and 5 are solid polymer electrolytes a minute tubercle and 4.) in a polymers solid-electrolyte 
membrane. The mode which uses a solid polymer electrolyte and an electrode conjugate of 
this invention for various kinds of electrochemicai devices can be the same as that of the 
conventional device. 

[0025]An example of a fuel cell is shown in drawing 2. As for an electrode, and 7 and 8, a 
separator board, and 1 1 and 12 is [ one J gas supplying grooves a charge collector, and 9 and 
10 solid polymer electrolyte resin and PTFE bipolar membrane, and 2 and 3 among drawing 2. 
A solid polymer electrolyte and an electrode conjugate of this invention are used as a zygote of 
solid polymer electrolyte 1 / electrode 2, or a zygote of 2/of electrode solid polymer electrolyte 
1 / electrode 3. 

[0026]ln this way, in a constituted polymers solid electrolyte fuel ceil. If drawing 2 is referred to, 
O n will be supplied to the gas supplying groove 11 and H 2 will be supplied to the slot 12, 

Within the electrode 2, 0 2 +4H + +4e " ->2H 2 0, A reaction of 2H 2 ->4H + +4e * occurs within the 

electrode 3, 4H + flows into the electrode 2 from the electrode 3 through the solid polymer 
electrolyte 1 , and 4e " becomes electrical energy by passing along external load. About 100 ** 
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of operating temperature is about 80 ** preferably from 80 **. 

[0027]A solid polymer electrolyte and an electrode conjugate of this invention can be used for 

a water electrolysis system, an ozone generator besides a polymers solid electrolyte fuel cell, 

etc. 

[0028] 

[Example] 

After applying the mixed solution of alkylene oxide polymer oligomer and chloric acid lithium 
which added the cross linking agent to the surface of the sheet shaped graphite electrode for 
lithium ion batteries which comprises PTFE5% example 1 graphite 95%, 3 micrometers of 
thickness and extension porosity PTFE (Japan Gore-Tex make; Gore-Tex) of 93% of the void 
content were fixed to the surface, after carrying out being spreading impregnated of the same 
solution as having applied to the electrode from on the, if irradiated with the UV lamp, the 
bridge was constructed, and the electrode / electrolyte zygote was obtained. 
[0029]After mixing solvent naphtha as a fluid lubrication agent example 2 carbon-black 85% 
into the mixture which comprises PTFE35%, extrusion, While carrying out heating removal of 
the rolling sheet-ized back fluid lubrication agent, after extending 5 times and setting thickness 
to one fifth through a roll further, heating calcination was carried out at 350 **, and 50 
micrometers of thickness, 1 micrometer in the aperture, and the conductive breathable sheet of 
78% of the void content were obtained. The gas diffusion layer which pastes up this sheet on 
carbon paper with a thickness of 0.2 mm which carried out Teflon impregnation treatment with 
a hotpress, and uses carbon paper as a charge collector was formed. 
[0030]The ink-like solution which adds the back perphloro sulfonic acid resin solution which 
made IPA distribute the carbon black (it is henceforth considered as platinum carbon) which 25 
% of the weight of platinum supported apart from this, distributes further, and is included at a 
rate of the perphloro sulfonate resin 30 to the platinum carbon 70 was prepared. After applying 
this solution on said gas diffusion layer, air-drying removed the solvent, the catalyst bed was 
formed, and the electrode of the polymers solid oxide fuel ceil was produced. The amounts of 

2 

platinum at this time were 0.3 mg / cm . 

[0031]Next, it was air-dry, after fixing 20 micrometers of thickness, and the extension porosity 
PTFE sheet of 89% of voidage on the catalyst bed of this electrode and applying the perphloro 
sulfonic acid resin solution of 5% of concentration to that surface. The translucent film which 
repeated this spreading-air-drying 5 times and with which perphloro SURUFONSAN resin was 
filled up into the cavity part and the surface of the extension porosity PTFE film was formed. In 
this way, 130 ** of acquired Plastic solids were heated for 24 hours, and the zygote A of this 
invention was obtained. 

[0032]After fixing four sides of the same extension porosity PTFE sheet as having used it in 
Example 2 of 15 micrometers of example 3 thickness, spreading impregnating desiccation of 
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the perphloro sulfonic acid resin solution of 5% of concentration was carried out. After ******** 
(ing) this 3 times and obtaining translucent extension porosity PTFE / perphloro sulfonic acid 
resin compound film thoroughly, The perphloro sulfonic acid resin solution was applied, after 
pasting up the electrode of the same polymers solid oxide fuel cell as having used it in 
Example 2 immediately after, the solvent was removed, 130 more ** was heated for 24 hours, 
and the zygote B of this invention was obtained. 

[0Q33Jlnstead of finally applying a perphloro sulfonic acid resin solution in example 4 Example 
3, IPA was applied to the electrode, extension porosity PTFE / perphloro sulfonic acid resin 
compound film was pasted immediately after, and also the zygote C of this invention was 
obtained similarly. 

After preparing the two zygotes A produced in example 5 Example 2 and applying the 
perphloro sulfonic acid resin solution of 2% of concentration to the surface of the perphloro 
sulfonic acid resin layer of one sheet of them, After making the perphloro sulfonic acid resin 
layer side associate, and sticking two sheets by pressure so that air may not enter in between, 
and air-drying removing a solvent, 130 ** was heated for 24 hours and the electrode / film / 
film / electrode conjugate AA of this invention were obtained. 

[0034JUsed extension porosity PTFE of 30 micrometers of example 8 thickness, and also. 
After obtaining extension porosity PTFE / perphloro sulfonate resin like Example 3, the 
perphloro sulfonic acid resin solution of 2% of concentration is further applied to the both sides, 
Then, after it welded by pressure as it put by two electrodes of the same polymers solid 
electrolyte fuel cell as having used it in Example 2, and air-drying removed the solvent 
continuously, 130 ** was heated for 24 hours and the electrode / film / electrode conjugate of 
this invention were obtained. 

[0035]After fixing extension porosity PTFE of 40 micrometers in thickness, and 92% of voidage 
on the same electrode of a polymers solid electrolyte fuel cell as having created in example 7 
Example 2, spreading desiccation of the perphloro sulfonic acid resin solution of 5% of 
concentration was carried out. After repeating this 3 times, the electrode of one more sheet 
was welded by pressure, air-drying removed the solvent, without drying, after applying the 4th 
time, 1 30 ** was heated for 24 hours, and the electrode / film / electrode conjugate of this 
invention were obtained. 

[0036]supplying the hydrogen humidified on the one side using the zygote AA obtained in 
example 8 Example 5 - already - oxygen was supplied to the field of the method of one, and 
when it was made to operate as a fuel ceil under 80 ** heating, the performance of 0.78V was 

obtained by 1A/cm 2 . 
[0037] 

[Effect of the InventionjAccording to the solid polymer electrolyte and the electrode conjugate 
which formed in the surface of an electrode of this invention at one the solid polymer 
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electrolyte which consists of extension porosity PTFE and solid polymer electrolyte resin 
contained in the porosity cavity part. Since thickness of a polymers solid-electrolyte membrane 
can be made thin, it is possible to raise the energy efficiency and current density of an 
electrochemical device, without not necessarily needing a heat pressing process, securing 
contact resistance with an electrode Sow, without spoiling the physical properties of an 
electrode. 



[Translation done.] 
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